The role of SDF-1α/Rac pathway in the regulation of endothelial progenitor cell polarity; homing and expression of Rac1, Rac2 during endothelial repair.
The Stromal cell-derived factor-1 (SDF-1)/CXC chemokine receptor 4 (CXCR4) system is considered to be of great importance in diseases involving cardiogenesis and angiogenesis. The SDF-1α-RAC signaling pathway plays a pivotal role in a cell's polarity and serves to activate cell morphology variation and to control the direction of migration. We aimed to study whether the polarity of endothelial progenitor cells (EPCs) is changed by the induction of the SDF-1α-RAC signaling pathway, to investigate the mechanism of the effect of polarity on the homing action of EPCs, and to explore the gene and protein expression of Rac1/2 during endothelial repair. We measured the EPC characteristics of polarity induced by various final concentrations of SDF-1α; our observations included morphology variation, migration direction, and excursion. Of the dynamic variation and cytoskeleton rearrangement of EPCs induced by different final concentrations of SDF-1α, the most obvious variation was exhibited at the SDF-1α concentration of 200 ng/ml. Obvious polarity variations were also found in the EPCs and signal receptors induced by the SDF-1α concentration of 200 ng/ml. The Western blot analysis of Rac1 and Rac2 showed that the addition of AMD 3100 significantly inhibited the expression of Rac. The SDF-1α pathway potentially regulates the expression of Rac1/2. The actual excursion vector and the direction of the migration of EPCs induced by SDF-1α follows polarity, thus indicating the importance of further exploration regarding the homing induction of EPCs.